Recent field collections and surveys of herbarium specimens have raised concerns about species circumscriptions and recovered several morphologically distinct populations in Mentzelia section Bartonia (Loasaceae). From the Colorado Plateau, we name M. paradoxensis from Paradox and Gypsum valleys of western Colorado, which is closely related to M. marginata. We name M. holmgreniorum from northeastern Arizona and M. filifolia from the northern border region of Arizona and New Mexico, both of which share morphological similarities with M. lagarosa, M. laciniata, and M. conspicua. From north central New Mexico, we name M. sivinskii, which is most closely related to M. procera and M. integra. We describe three varieties of M. longiloba, including M. longiloba var. yavapaiensis, which is distributed throughout Arizona, M. longiloba var. pinacatensis, which is narrowly distributed in the Pinacate Desert of Sonora, Mexico, and the northern Chihuahuan Desert M. longiloba var. chihuahuaensis. We propose the new combinations M. lagarosa and M. procera to alleviate the polyphyly of M. pumila.
Mentzelia section Bartonia (Loasaceae) is a monophyletic group (Hufford 2003; Hufford et al. 2003; Schenk 2009 ) dispersed throughout the arid North American West. The taxonomy of the section and collection limitations (Thompson and Prigge 1986 ) have long encumbered a clear understanding of the biological diversity of the group. Collections made in the last two decades have expanded our knowledge of diversity in the section and resulted in the description of 15 new species. Many of these recently described species are associated with restrictive substrates (e.g., gypsum-rich soils) and are narrowly distributed (Prigge 1986; Holmgren and Holmgren 2002; Schenk et al. 2010) .
As part of a revisionary study of Mentzelia section Bartonia, we have made extensive new collections of the group, especially to examine the distribution and circumscriptions of poorly delimited taxa. This fieldwork and an accompanying survey of herbarium collections indicated that some populations possess morphological states that could not be readily accommodated in existing taxa in section Bartonia. The possibility that the existing taxonomy of the section does not capture the diversity that is present among natural populations has led us to sample distinctive populations as part of phylogeny reconstructions based on molecular data to examine their relationships to better known species (Schenk 2009 ). We have used insights from the fieldwork, survey of herbarium specimens, and the phylogenetic placements of distinctive populations as a guide to their taxonomic treatment. Our results indicate that several populations are independent evolutionary lineages that do not readily fit existing species circumscriptions, and we describe these entities as new species. Several evolutionary lineages found to be associated with M. longiloba J. Darl. are morphologically and geographically distinctive (Schenk 2009 ), and we describe these as varieties of M. longiloba. In addition, our related molecular phylogenetic studies (Schenk 2009 ) also indicate that M. pumila Torr. & A. Gray as treated by Darlington (1934) and Thorne (1986) is polyphyletic. In order to alleviate the polyphyly of M. pumila, we make two new combinations.
MATERIALS AND METHODS
Field observations of nearly all species of Mentzelia section Bartonia and a study of our recent collections and specimens, including types, in herbaria were used to assess population and species variation. Morphological measurements were taken with digital calipers, using a dissecting microscope when necessary. Leaf characters were measured separately for leaves on the lower 1/3 and upper 1/3 of main stem or renewal axes. Leaf measurements were not taken from secondary or higher order (lateral, nonrenewal) branches because they often differed in size and shape from those on main stems. Leaf lengths were measured from the distal tip of the lamina to the junction of the leaf base with stem. Leaf widths were measured at the widest point of the lamina.
The rachis width was measured as the distance across the sinuses at the shortest length between lobes (if present) and at the widest point of the lamina. Lobe width (when lobes were present), a measure across lobes, was measured at midlength for a lobe positioned at the widest point of the leaf. The number of lobes per leaf included the total number of lobes on both margins of the leaf. Trichome densities and composition on leaves were characterized for both abaxial and adaxial surfaces of the lamina, excluding the central vein and margins. Prophylls either subtended all flowers or were adnate to the ovary. Prophyll measurements were made for the most distal bract that either subtended a flower or was adnate to a flower ovary. Calyx lobe lengths were measured from the base of a lobe to its distal tip, excluding the calyx tube and hypanthium. Petal lengths were measured from the base of a petal to its distal tip. Petal and median antesepalous (5outermost) stamen widths were measured at their widest points. We characterized petals as narrowly to broadly spatulate, oblanceolate, or elliptic based on assessment of overall shape. Elliptical (broadest near mid-length) and oblanceolate (broadest distal to mid-length) petals largely lacked a differentiated claw and limb in contrast to spatulate petals, which had distinct claw and limb regions. Styles were measured from the top of the ovary to the tip of the stigma lobes. Flower colors were based on field observations using the Royal Horticultural Society color chart and label data on herbarium specimens. Capsule lengths were measured from the ovary base to the insertion of calyx/hypanthium at the ovary apex on mature fruits. We denoted capsules as cupshaped when they are less than twice as long as wide and cylindrical when more than twice as long as wide. We measured four (only for M. holmgreniorum, which is known from few collections) to 36 specimens for each new entity described below, as well as numerous specimens of previously described species.
Seed surface characters were assessed using scanning electron microscopy (SEM). Three seeds or more per sampled taxon were examined. Seeds were obtained from herbarium specimens or from field collections, mounted on metal stubs, and coated in gold prior to imaging. Seeds were examined at 20 kV using a Hitachi S-570 SEM, and micrographs were made of two seeds per accession at 7003 or 6003.
Locality data for populations were gathered during fieldwork and from herbarium specimens. Latitude and longitude for new collections were made in the field using GPS. If herbarium specimens lacked field measured coordinates, we used the township, range, and section (TRS) data to infer latitude and longitude coordinates using Graphical Locator (Gustafson 1995 Mentzelia pumila was treated broadly as a taxon widely distributed in the North American West in the monograph of Loasaceae by Urban and Gilg (1900) and the revision of Mentzelia by Darlington (1934) . In contrast, Hill (1977) argued that M. pumila was restricted to the Red Desert of Wyoming, and Holmgren et al. (2005) treated it as restricted to Wyoming and adjacent portions of southern Montana and northeastern Utah, recognizing the name as misapplied to populations outside of this area. Schenk (2009) recognized the range of M. pumila as identical to that inferred by Holmgren et al. (2005) and demonstrated that an exemplar for M. pumila from Wyoming is phylogenetically isolated from lineages referable to M. pumila var. procera (sensu Darlington 1934) from New Mexico and surrounding areas and M. pumila var. lagarosa (sensu Thorne 1986 ) from southern Utah and Nevada. The new combinations recognize M. pumila, M. lagarosa, and M. procera as independent evolutionary lineages.
The variety lagarosa was placed as part of M. pumila based on identical chromosome numbers (n 5 11) and similar growth habit (Thorne 1986 ). The pinnatisect laminas and sinuate anticlinal cell walls of seed testal cells of M. lagarosa distinguish it from M. pumila, which has pinnately-lobed laminas and straight anticlinal walls on seed testal cells (Fig. 1) . Populations of M. lagarosa occur in Colorado, Nevada, and Utah and are disjunct from the populations of M. pumila. The sister relationship of M. lagarosa remains uncertain (Schenk 2009 ); however, its narrowly dissected laminas, floral forms, and seed microsculpture characters are similar to taxa such as M. laciniata (Rydb.) J. Darl., M. conspicua T.A. Todsen, and M. filifolia, which is described below.
Mentzelia procera can be distinguished from M. pumila by sinuate versus straight anticlinal walls of seed coat testal cells (Fig. 1) , respectively. The two species have overlapping morphological states, although petal lengths (9.5-16.3 mm vs. 11.5-20 mm) and capsule size (9.8-18.8 mm vs. 11.5-20 mm) are generally smaller in M. procera than in M. pumila. Mentzelia procera occurs in New Mexico and Colorado and is disjunct from M. pumila. Molecular phylogenetic results (Schenk 2009 ) indicate that M. procera is more closely related to M. integra (M. E. Jones) Tidestr. and M. sivinskii (described below) than it is to M. pumila.
NEW SPECIES

Mentzelia paradoxensis
Hufford. sp. nov. (Fig. 2A ). Habitus singularus erectus, axillarus ramus brevus; caudex singularis; folia alterna elliptica vel lanceolata, margine lobata; petala 5, flavidus, spatulata; staminodia extima petaloidea; seminum testa in alam expansa.
Biennial herbs, up to 9 dm tall; taprooted. Main stem erect, straight, lateral branches on distal half of main stem or along the entire main shoot, lateral branches perpendicular to main stem along its basal region but branching acutely upward relative to the main stem along its distal region, branches straight; decumbent branches absent; epidermis pubescent, becoming white, exfoliating with age. Leaves alternate; rosette leaves narrowly to broadly spatulate, petiolate; cauline leaves 38-91 3 6-17(21) mm, rachis width 1.6-4.7 mm; leaves on lower third of main stem oblanceolate, lanceolate, or elliptic, margins dentate to serrate or pinnate with 8-22 lobes, 4.5-11(15) mm apart, lobes nearly opposite, lobe slightly angled towards leaf apex or perpendicular to leaf axis, regular, up to 2-6.8(9) mm long with acute to occasionally rounded apices, margin revolute; leaves on upper third of main stem elliptic to lanceolate with non-clasping bases, margins dentate to serrate or pinnate with 8-16 lobes, 5.4-11.7(14) mm apart, lobes nearly opposite and slightly angled towards leaf apex or perpendicular to leaf axis, regular, up to 2.4-5(8.5) mm long with acute to occasionally rounded apices, revolute, pubescent, with greater density of simple grappling-hook, complex grappling-hook, and needle-like trichomes on abaxial surface, needle-like and occasionally simple grappling-hook trichomes on adaxial side. Inflorescence cymose, bract subtending inferior ovary entire, 2.5-11 3 0.4-1.1 mm. Calyx apices acute to attenuate, margin entire, 2.2-7.6 3 0.8-2.4 mm. Petals five, yellow, pubescent on abaxial surface, narrowly spatulate, 8.3-15(17. 2) 3 1.7-5.3 mm, apex acute to rounded. Androecium yellow, stamens numerous, those of inner whorls shorter than outer whorls, filaments glabrous, anther epidermis papillate or not, anther occasionally twisted or remaining straight following dehiscence; outer whorls of stamens all fertile or fertile and staminodial, five outermost stamens in median antesepalous positions petaloid, narrowly spatulate, 6-13 3 1.2-3.8 mm, with or without anther, filament or staminode apex rounded to occasionally acute; second whorl of stamens all fertile. Ovary inferior, 3-carpellate with 3 placentae, funnelform; style 5.4-10.4 mm long, stigmas three. Fruit a capsule, cup-shaped, 5-9 3 3.7-6.5 mm, opening apically by three valves, base rounded, no prominent longitudinal costal ridges. Seeds pale grey to light brown with a white to light brown wing, lenticular-ovoid, 1.7-2.7 mm long; testa reticulate, seed coat anticlinal cell walls straight to slightly wavy, central papillae generally 6-11 per cell. Chromosome number not determined. Phenology: Flowering occurs from June to September.
Distribution: Populations occur in the Paradox and Gypsum Valleys of western Colorado at 1585-1964 m elevation (Fig. 3) . Plants occur on road cuts, valley slopes and bottoms, and sparsely vegetated gypsum knolls. cronquistii, and this may be a consequence not only of the petal trichomes but also their similar leaf laminas that are narrow and have long, acute lobes. Mentzelia paradoxensis differs from M. cronquistii, M. marginata, and other members of section Bartonia in having a shoot system characterized by many short lateral branches, at least in the lower portion of the main stem, that are nearly the same length along the main shoot. The numerous, short branches of M. paradoxensis give the whole shoot a cylindrical form and densely branched appearance. In contrast, both M. cronquistii and M. marginata have more candelabrum-shaped shoot systems. Mentzelia paradoxensis further differs from M. cronquistii in having smaller capsules. In contrast to M. marginata, which has leaf lobe apices that are rounded to occasionally acute, outermost stamens that are fertile, and long capsules (7-14.5 mm), M. paradoxensis is characterized by leaf lobes that have acute apices, outermost stamens that are staminodial or fertile, and short capsules (5-9 mm).
Mentzelia filifolia J. J. Schenk & L. Hufford, sp. nov. (Fig. 2B ). Habitus singularis erectus; caudex singularis; folia alterna elliptica vel lanceolata, margine pinnatisecta filia; petala 5, flavidus, spatulata; staminodia extima petaloidea; seminum testa in alam expansa.
Biennial herbs, up to 7.5 dm tall; taprooted. Main stem erect, straight, lateral branches on distal half of main stems at acute angles, straight; epidermis pubescent, becoming white, shedding with age. Leaves alternate, rosette leaves unknown; cauline leaves 43-94(115) 3 7.5-27(36) mm, rachis filiform, 1-2.4 mm wide; lower third of main stem oblanceolate to elliptic, margins filiform, pinnatisect with 8-20 lobes, 6-9 mm apart, nearly opposite, perpendicular, regular, up to 3.2-12(15.7) mm long with acute apex, margins revolute; upper leaves oblanceolate to elliptic with non-clasping bases, margins filiform, pinnatisect with 8-20 lobes, 7-12 mm apart, nearly opposite, perpendicular, regular, up to 5.6-17 mm long with acute apex, margins revolute; pubescent, abaxial surface with greater density of simple grappling-hook, complex grappling-hook, and occasionally with needle-like trichomes than adaxial surface, adaxial surface with needle-like trichomes. Inflorescence cymose, bract subtending inferior ovary entire to pinnate, 7-20 3 0.5-5.6 mm. Calyx 6-11 3 1-3 mm, apices acute to attenuate, margins entire. Petals five, yellow, glabrous on abaxial surface, oblanceolate, 14-18.5 3 3.6-6 mm, apex acute. Androecium yellow, stamens numerous, those of inner whorls shorter than outer whorls, filaments glabrous, anther epidermis not papillate, straight following dehiscence; outer whorl of stamens fertile and staminodial, five outermost stamens in median antesepalous positions petaloid, oblanceolate, 10.3-14(18) 3 (1.4)2.5-4.4 mm, without anther, staminode apex acute; second whorl of stamens all fertile. Gynoecium 3-carpellate, ovary inferior, funnelform, 3 placentae; style 10-12.5(14) mm long, stigmas 3. Fruit a capsule, cylindrical, 11-19.3 3 5-7.5 mm, opening apically by three valves, base tapering, costal ridges running lengthwise diminutive. Seeds grey to light brown, lenticular-ovoid, winged, 2.9-3.2 mm; testa reticulate, seed coat anticlinal cell walls sinuate, central papillae generally 42-48 per cell. Chromosome number n 5 10 (Thompson 3553 [US]).
Phenology: Plants flower from July to August. Distribution: Populations occur in Apache Co., Arizona, and McKinley Co., New Mexico, where they occur on road-cuts and slopes of dark loam and rocky soils at 2122-2133 m elevation (Fig. 3) .
Etymology: The specific epithet refers to the filiform lobes and narrow rachis of leaf laminas that serve to distinguish M. filifolia from other Mentzelia species of Arizona and New Mexico. Darlington (1934) treated the populations recognized here as M. filifolia as part of M. laciniata. We observe that M. filifolia has leaves that are more filiform than those of M. laciniata and other similar species, including M. conspicua, M. holmgreniorum (described below), and M. lagarosa, which also have thin, pinnate lobes along the narrow rachis of their leaf laminas, but not as narrow as M. filifolia. All five of these species, which occur in the southeastern portion of the Colorado Plateau (Fig. 3) , are similar in having yellow petals and seed testal cells that have sinuate anticlinal walls. Henry Thompson recognized this entity earlier by annotating herbarium specimens of M. filifolia using the specific epithet ''navajoa.'' Molecular phylogenetic results (Schenk 2009 ) place M. filifolia as sister to the Chihuahuan Desert endemic M. mexicana H. J. Thomps. & Zavort., but this relationship has little support. Mentzelia filifolia differs from M. mexicana in having pinnatisect versus pinnately-lobed laminas, larger flowers, and sinuate versus straight to wavy anticlinal cell walls of the testal cell walls (Fig. 1) . We note that the pinnatisect laminas of M. filifolia are morphologically most similar to those of M. laciniata, M. lagarosa, and M. conspicua. The lack of support for the relationship of M. filifolia and M. mexicana in conjunction with the morphological similarities it has to other species begs a more thorough study of the phylogenetic relationships of M. filifolia.
Hufford, sp. nov. (Fig. 2C ). Habitus singularis erectus; caudex singularis; folia alterna elliptica vel lanceolata, margine pinnatisecta; petala 5, flavidus, spatulata; staminodia extima petaloidea; seminum testa in alam expansa.
Biennial herbs, up to 5 dm tall; taprooted. Main stem erect, straight, lateral branches on distal half of main stem or along the entire main shoot, lateral branches at acute upward angles to shoot, curved; epidermis pubescent, becoming white, exfoliating with age. Leaves alternate; rosette leaves narrowly to broadly spatulate, petiolate; cauline leaves 42-89 3 11-31.9 mm, rachis width 2.3-3.6 mm; leaves on lower third of main stem oblanceolate to elliptic, margins pinnatisect with 14-20 lobes, 4.6-10.3 mm apart, lobes opposite, lobes strongly angled towards leaf apex, regular, up to 4.9-14.4 mm long with rounded apices, margins revolute; leaves on upper third of main stem lanceolate with nonclasping bases, margins pinnatisect with 12-18 lobes, 6.8-7.9 mm apart, lobes opposite, lobes strongly angled towards leaf apex, regular, up to 4.2-12.4 mm long with rounded or acute apices, margins revolute; pubescent, abaxial surface with greater density of simple grappling-hook, complex grappling-hook, and needle-like trichomes than adaxial surface; adaxial surface with simple grappling-hook and needle-like trichomes. Inflorescence cymose, bract subtending inferior ovary pinnate, 11.7-19.2 3 2.5-6.4 mm. Calyx 6.5-9.4 3 2-2.7 mm, apices acute to attenuate, margins entire. Petals five, yellow, glabrous on abaxial surface, narrowly spatulate, 13.5-18.8 3 5.2-6.6 mm, apex rounded. Androecium yellow, stamens numerous, those of inner whorls shorter than outer whorls, filaments glabrous, anther epidermis not papillate, anther remaining straight following dehiscence; outer whorls of stamens fertile and staminodial, five outermost stamens in median antesepalous positions petaloid, narrowly spatulate, 11.1-16 3 2.7-5 mm, without anther, staminode apex acute; second whorl of stamens all fertile. Gynoecium 3-carpellate, ovary inferior, funnelform, 3 placentae; style 8.4-10.6 mm long, stigmas three. Fruit a capsule, cylindrical, 13.1-14.6 3 5.8-6.9 mm, opening apically by three valves, base tapering, no prominent longitudinal costal ridges. Seeds pale gray with a white wing, lenticular-ovoid, 3.7-3.8 mm long; testa reticulate, seed coat anticlinal cell walls sinuate, central papillae generally 26-51 per cell. Chromosome number n 5 10 (Christy 1995).
Phenology: Flowering occurs from June to August.
Distribution: Populations occur in sandy washes, along roadsides, and disturbed areas in Apache Co., Arizona, at 1493-2225 m elevation (Fig. 3) .
Etymology: We name M. holmgreniorum to honor Noel and Patricia Holmgren's contribution to our understanding of Mentzelia and their work on the flora of the intermountain West.
Representative Henry Thompson called attention to distinctive collections from Apache Co., Arizona, which he annotated using the nomen nudum ''showlowensis.'' Charlotte Christy (1995) also called attention to these populations, which she annotated with the nomen nudem ''pinkavae.'' We agree with Thompson and Christy that these populations are distinct, and this is supported by phylogenetic results (Schenk 2009 ), in which an exemplar for M. holmgreniorum was recovered in a polytomy that included also the morphologically similar species M. laciniata, M. conspicua, M. filifolia, and M. lagarosa. Mentzelia holmgreniorum has shorter petals than M. conspicua, pinnate rather than the entire ovary bracts characteristic of M. laciniata, leaf lobes that are acutely angled toward the leaf apex rather than extending perpendicularly from the axis as characteristic of M. lagarosa, and broader lamina lobes and rachis than M. filifolia.
nov. (Fig. 4A ). Habitus singularis erectus; caudex singularis; folia alterna angusta elliptica vel lanceolata, margine pinnata; petala 5, flavidus, spatulata; staminodia absentia; seminum testa in alam expansa.
Biennial herbs, up to 7 dm tall; taprooted. Main stem erect, straight, lateral branches on distal half of main stem or along the entire main shoot, lateral branches at acute upward angles to shoot, straight; epidermis pubescent, becoming white, exfoliating with age. Leaves alternate; rosette leaves narrowly to broadly spatulate, petiolate; cauline leaves 33-112.2 3 2.9-11.4 mm, rachis width 1-2.9 mm; leaves on lower third of main stem oblanceolate to elliptic, margins pinnate with 18-24 lobes, 3.7-9.3 mm apart, lobes opposite and perpendicular to leaf axis, regular, up to 0.8-4 mm long with rounded to acute apices, margins revolute; leaves on upper third of main stem elliptic to lanceolate with non-clasping bases, margins pinnate with 6-16 lobes, 3.1-12.7 mm apart, lobes opposite and perpendicular to leaf axis, regular, up to 1-5.1 mm long with rounded to acute apices, margins revolute; pubescent, abaxial surface with equal or greater density of simple grappling-hook, complex grappling-hook, and needle-like trichomes than adaxial surface; adaxial surface with needle-like and occasionally simple grappling-hook trichomes. Inflorescence cymose, bract subtending inferior ovary entire, 5-13.4 3 0.4-0.8 mm. Calyx 5.4-9.3 3 1.2-2.9 mm, apices acute to attenuate, margins entire. Petals five, light yellow to yellow, glabrous on abaxial surface, narrowly spatulate, 9-14.7 3 3.1-6.4 mm, apex rounded. Androecium light yellow to yellow, stamens numerous, those of inner whorls shorter than outer whorls, filaments glabrous, anther epidermis not papillate, anther remaining straight following dehiscence; outer whorls of stamens all fertile, five outermost stamens in median antesepalous positions petaloid, narrowly spatulate, 6.3-11.5 3 2.4-4.9 mm, with anther occasionally borne on a stalk, filament apex rounded, occasionally with notch; second whorl of stamens all fertile. Gynoecium 3-carpellate, ovary inferior, funnelform, 3 placentae; style 4.6-9.9 mm long, stigmas three. Fruit a capsule, cup-shaped, 8.2-12.7 3 5.1-7.7 mm, opening apically by three valves, base tapering to rounded, no prominent longitudinal costal ridges. Seeds pale gray to light brown with a white wing, lenticular-ovoid, 2.7-2.8 mm long; testa reticulate, seed coat anticlinal cell walls sinuate, central papillae generally 12-21 per cell. Chromosome number not determined.
Distribution: Populations are narrowly distributed in San Juan Co., New Mexico, at 1524-1816 m elevation (Fig. 3) . Plants occur on knolls, slopes, and roadsides in gypsum or brown clay soils.
Etymology: Early collections of M. sivinskii were collected by Robert Sivinski, and we name this entity for his contributions to understanding the flora of New Mexico and the diversity of Mentzelia.
Representative specimens: USA. NEW MEX-ICO. San Juan Co.: Jones Mine (abandoned), ca. 2.7 air mi NW of La Plata, 36u589040N, 108u129260W, Sivinski 6614 (WS); 27 mi S of the CO border on the NM State Hwy 511, Kelley 46 (UNM); on old roadbed across dissected highland bordering canyon, T27N R10W S18, SW1/4 of NW1/4, Lousre 340 (ARIZ).
Schenk (2009) found M. sivinskii to be most closely related to M. integra and M. procera in molecular phylogenetic analyses. Mentzelia sivinskii is narrowly distributed in San Juan Co., New Mexico, and it overlaps with the northwestern range of M. procera. In contrast, M. integra is distributed in the Great Basin, where it is disjunct from its closest relatives. Although the flowers of these three species are similar, the outermost stamens opposite the sepal lobes are fertile in M. sivinskii but are staminodial in M. integra and M. procera. The most distinctive features of M. sivinskii compared to its relatives are narrow lobes on leaves and deep sinuses between these lobes, and in these attributes, M. sivinskii converges somewhat on leaf attributes of its geographic neighbor M. laciniata. Sivinski, EMNRD-Forestry Division, personal communication) based on the identification key in Darlington (1934) . Mentzelia multicaulis is, however, distributed only in western Colorado and eastern Utah (Holmgren and Holmgren 2002) . Unlike the perennial M. multicaulis, which produces multiple aerial branches from a subterranean caudex (Holmgren and Holmgren 2002; Schenk and Hufford 2009) , M. sivinskii has a single main stem (Fig. 4) .
NEW VARIETIES OF MENTZELIA LONGILOBA
Josephine Darlington (1934) first recognized M. longiloba as a distinct species distributed in eastern Utah and southern California. Although she differentiated M. longiloba from M. multiflora (Nutt.) A. Gray on the basis of shorter capsules that have acute bases, Felger (1980) treated the two entities as conspecific and recognized M. multiflora subsp. longiloba (J. Darl.) Felger. Our phylogenetic studies indicated M. multiflora s.s. is more closely related to other mentzelias than it is to M. longiloba (Schenk 2009 ). Mentzelia multiflora s.s. can be distinguished from M. longiloba by its longer capsules (11.2-26.1 mm versus 7.6-16.4 mm), attenuate rather than rounded capsule bases, and entire rather than pinnate prophylls. We recognize M. multiflora s.s. as a taxon limited to the eastern side of the Southern Rocky Mountain Front Range, and we present below a new interpretation of the range of M. longiloba.
Our phylogenetic analyses identified a set of morphologically and geographically distinct populations in a polytomy with M. longiloba s.s. (Schenk 2009 ). Although these populations can be distinguished from M. longiloba s.s. based on micromorphological states of seed coats, they diverge from it otherwise in largely continuous macromorphological states (Table 1) . Given the partially continuous morphological variation of these distinctive populations with M. longiloba while having geographical uniqueness, we recognize them as varieties of M. longiloba.
Our concept of M. longiloba var. longiloba is mostly consistent with that of Darlington's (1934) M. longiloba, although we recognize additional variation. Based on collections not available to Darlington (1934) , we extend the range of M. longiloba var. longiloba from California and Utah, to include also Arizona, New Mexico, Texas, and northern Mexico. Additionally, we extend the range of morphological variation to recognize longer petals (13.3-17.5 mm) and longer capsules (9.6-16.4 mm).
Among the new varieties of M. longiloba we describe below, var. chihuahuaensis can be distinguished from the others by the straight anticlinal walls and 4-6 papillae on the outer periclinal wall of seed coat testal cells versus the sinuate anticlinal walls and 10-106 papillae per cell among the other varieties (Table 1, Fig. 5 ). Variety yavapaiensis can be distinguished from var. pinacatensis because all stamens, including the petaloid outermost stamens, are fertile, its petals are shorter, and its leaves have a lower maximum number of lobes (Table 1) . We distinguish var. yavapaiensis from var. longiloba primarily by having fewer papillae per outer periclinal wall of seed coat testal cells than the later. The leaves of var. pinacatensis are narrower and its capsules shorter than those of the other varieties (Table 1) . Habitus singularis erectus; caudex singularis; folia alterna elliptica vel lanceolata, margine lobata; petala 5, flavidus, spatulata; staminodia extima petaloidea; seminum testa in alam expansa.
Biennial herbs, up to 5 dm tall; taprooted. Main stem erect, straight, lateral branches on distal half of main stem or along the entire main shoot, lateral branches at acute upward angles to shoot, upwardly curved; epidermis, pubescent, becoming white or gray, exfoliating with age. Leaves alternate; rosette leaves narrowly to broadly spatulate, petiolate; cauline leaves 35-110 3 7.4-27.1 mm, rachis width 2.3-9 mm; leaves on lower third of main stem oblanceolate to elliptic, margins dentate with 12-18 lobes, 8.4-12.5 mm apart, lobes opposite and perpendicular to leaf axis, regular, up to 2.3-9 mm long with rounded to acute apices, margins revolute; leaves on upper third of main stem lanceolate with nonclasping bases, margins serrate to pinnate with 10 lobes, 6.8-9.4 mm apart, lobes opposite and slightly angled towards leaf apex, regular, up to 2.9-7.5 mm long with rounded to acute apices, margins revolute; pubescent, abaxial surface with greater density of simple grappling-hook, complex grappling-hook, and needle-like trichomes than adaxial surface; adaxial surface with simple grappling-hook and needle-like trichomes. Inflorescence cymose, bract subtending inferior ovary entire to rarely pinnate, 5.2-9.9 3 0.7-2.6 mm. Calyx 5.5-8.8 3 1.9-3.3 mm, apices acute to attenuate, margins entire. Petals five, yellow, glabrous on abaxial surface, narrowly spatulate, 11.3-16.3 3 3.1-5.1 mm, apex acute to rounded. Androecium yellow, stamens numerous, those of inner whorls shorter than outer whorls, filaments glabrous, anther epidermis not papillate, anther remaining straight following dehiscence; outer whorls of stamens fertile and staminodial, five outermost stamens in median antesepalous positions petaloid, narrowly spatulate, 11.2-15.4 3 2.4-4 mm, without anther, staminode apex acute to rounded; second whorl of stamens all fertile. Gynoecium 3-carpellate, ovary inferior, funnel- form, 3 placentae; style 6.4-9.8 mm long, stigmas three. Fruit a capsule, cup-shaped, 10-15 3 5.7-8.3 mm, opening apically by three valves, base tapering, no prominent longitudinal costal ridges. Seeds light brown with a white wing, lenticularovoid, 2.9-3.2 mm long; testa reticulate, seed coat anticlinal cell walls straight, central papillae generally 4-6 per cell. Chromosome number not determined.
Phenology: Flowering occurs from August to November.
Distribution: Populations occur in the Chihuahuan Desert in New Mexico and Texas in the United States and Chihuahua and Coahuila states of northeastern Mexico at 548-1555 m elevation (Fig. 3) . Plants occur on sand dunes and along roadsides in dry clay or sandy soils that are often disturbed.
Etymology: Mentzelia longiloba var. chihuahuaensis is named for the Chihuahuan Desert, to which it is endemic.
Representative Collections of M. longiloba var. chihuahuaensis are often identified as M. multiflora, but their seed coat testal cells can readily distinguish them. Seed coat cells of M. longiloba var. chihuahuaensis have straight anticlinal walls and 4-6 papillae that are centrally located on a raised dome of the outer periclinal wall of each testal cell (Fig. 5) , whereas testal cells of M. multiflora have sinuate anticlinal walls and 34-48 papillae per cell (Fig. 1) . Although the northern portion of the range of M. longiloba var. chihuahuaensis extends into southern New Mexico (Fig. 3) , it does not overlap with the range of M. multiflora, which reaches it southern limit in northern New Mexico. The range of M. longiloba var. chihuahuaensis marginally overlaps with the southern range of M. procera, which can be differentiated from M. longiloba var. chihuahuaensis by the sinuate anticlinal walls of its seed testal cells (Fig. 1c) , more narrow leaves (5.3-14.9 mm vs. 7.4-27.1 mm) with a narrower rachis (1.7-3.9 mm vs. 2.3-9 mm), a wide leaf base, and greater number of lobes (14-26 vs. 12-18).
Mentzelia longiloba J. Darl. var. pinacatensis J. J. Schenk & L. Hufford var. nov. (Fig. 4D ). Habitus singularis erectus; caudex singularis; folia alterna elliptica vel lanceolata, breva, margine lobata; petala 5, flavidus, spatulata; staminodia extima petaloidea; seminum testa in alam expansa.
Biennial herbs, up to 5 dm tall; taprooted. Main stem erect, straight, lateral branches along the entire main shoot, lateral branches at acute upward angles to shoot, upwardly curved; epidermis pubescent, becoming white, exfoliating with age. Leaves alternate; rosette leaves narrowly to broadly spatulate, petiolate; cauline leaves 35-110 3 5.5-22 mm, rachis width 2.1-7.3 mm; leaves on lower third of main stem elliptic, margins dentate to pinnate with 18-50 lobes, 2.9-18.2 mm apart, lobes opposite and perpendicular to leaf axis, irregular or regular, up to 3.3-6.9 mm long with acute apices, margins revolute; leaves on upper third of main stem elliptic to lanceolate with non-clasping bases, margins dentate to pinnate with 8-28 lobes, 2.1-5.5 mm apart, lobes opposite and perpendicular to leaf axis, irregular or regular, up to 1.7-8.9 mm long with acute apices, margins revolute; pubescent, abaxial surface with greater density of simple grappling-hook, complex grappling-hook, and generally with needle-like trichomes than adaxial surface; adaxial surface with simple grappling-hook and needle-like trichomes. Inflorescence cymose, bract subtending inferior ovary entire, toothed, or pinnate, 5.4-15.7 3 0.7-2.8 mm. Calyx 6.7-13.6 3 1.7-3.5 mm, apices acute to attenuate, margins entire. Petals five, yellow, glabrous on abaxial surface, narrowly spatulate, 11.9-19.8 3 4.7-8.9 mm, apex rounded. Androecium yellow, stamens numerous, those of inner whorls shorter than outer whorls, filaments glabrous, anther epidermis not papillate, anther remaining straight following dehiscence; outer whorls of stamens fertile or staminodial, five outermost stamens in median antesepalous positions petaloid, narrowly spatu-late, 9.7-16.9 3 3.3-5.6 mm, with or without anther, filament or staminode apex rounded; second whorl of stamens all fertile. Gynoecium 3-carpellate, ovary inferior, funnelform, 3 placentae; style 7.6-11.4 mm, stigmas three. Fruit a capsule, cup-shaped, 7.6-13.2 3 5.8-8.5 mm, opening apically by three valves, base rounded, no prominent longitudinal costal ridges. Seeds light brown with a white to light brown wing, lenticular-ovoid, 2.9-3.4 mm long; testa reticulate, seed coat anticlinal cell walls sinuate, central papillae generally 26-51 per cell. Chromosome number not determined.
Phenology: Flowering occurs from March to April.
Distribution: Populations are distributed in the Pinacate Desert of Sonora, Mexico, at 200-950 m elevation (Fig. 3) The Pinacate region of northern Mexico has been shaped by recent volcanic activity during the Pleistocene to Holocene (Ezcurra et al. 1987) , and M. longiloba var. pinacatensis is one of several endemic taxa that appear to have evolved on its distinctive soils (Felger 1991) . Collections of this taxon have been previously identified as M. longiloba (or M. multiflora subsp. longiloba). Varity pinacatensis has shorter leaves, more numerous lobes per leaf, narrower petals, petaloid fertile stamens rather than staminodes in outermost androecial positions opposite sepals, and shorter capsules compared to M. longiloba var. longiloba (Table 1) Habitus singularis erectus; caudex singularis; folia alterna elliptica vel lanceolata, margine lobata; petala 5, flavidus, spatulata; staminodia extima petaloidea; seminum testa in alam expansa; chromosoma noven.
Biennial herbs, up to 7 dm tall; taprooted. Main stem erect, straight, lateral branches on distal half of main shoot, lateral branches at acute upward angles to shoot, upwardly curved; epidermis pubescent, becoming white, exfoliating with age. Leaves alternate; rosette leaves narrowly to broadly spatulate, petiolate; cauline leaves 39-71 3 8.3-19.1 mm, rachis width 3.5-6.6 mm; leaves on lower third of main stem oblanceolate to elliptic, margins pinnate with 14-24 lobes, 3.1-9.6 mm apart, lobes opposite and slightly angled towards leaf apex, irregular or regular, up to 2.4-6.5 mm long with rounded or acute apices, margins revolute; leaves on upper third of main stem lanceolate with non-clasping bases, margins pinnate with 10-20 lobes, 5-10.2 mm apart, lobes opposite or alternate and slightly angled towards leaf apex, irregular or regular, up to 2.6-5.8 mm long with rounded or acute apices, margins revolute; pubescent, abaxial surface with greater density of simple grappling-hook, complex grappling-hook, and occasionally needle-like trichomes than adaxial surface; adaxial surface with simple grappling-hook and needle-like trichomes. Inflorescence cymose, bract subtending inferior ovary entire, 4.6-14.5 3 0.3-1.1 mm. Calyx 7.2-8.1 3 1.9-2.3 mm, apices acute to attenuate, margins entire. Petals five, yellow, glabrous on abaxial surface, narrowly spatulate, 12.6-13.6 3 4.5-5.6 mm, apex rounded. Androecium yellow, stamens numerous, those of inner whorls shorter than outer whorls, filaments glabrous, anther epidermis not papillate, anther remaining straight following dehiscence; outer whorls of stamens fertile and staminodial, five outermost stamens in median antesepalous positions petaloid, narrowly spatulate, 11.4-12.8 3 2.9-4.2 mm, without anther, staminode apex acute to rounded; second whorl of stamens all fertile. Gynoecium 3-carpellate, ovary inferior, funnelform, 3 placentae; style 8.8-10.6 mm long, stigmas three. Fruit a capsule, cup-shaped to cylindrical, 9.7-15.2 3 5.7-7.2 mm, opening apically by three valves, base tapering to rounded, no prominent longitudinal costal ridges. Seeds pale gray with a white wing, lenticularovoid, 3-3.4 mm long; testa reticulate, seed coat anticlinal cell walls sinuate, central papillae generally 10-21 per cell. Chromosome number n 5 9 (H. Thompson 3405 [ARIZ] ).
Phenology: Flowering occurs from March to October.
Distribution: Populations are located in Apache, Coconino, Mohave, Navajo, Pinal, and Yavapai counties in Arizona, where they occur in sandy washes and along roadsides at 432-1676 m elevation (Fig. 3) .
